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1^ Till^ s^flolol^ ^^^o>^>D^ li!-^ ^# 7>^^1-Ji, ^>7l tllojol^ 

0.2miii ol>y- 0.4mm oj^j-olji, ti11^^7> 10 o] -A> gO ol^>oi ^^.eq Tifl^^oli:^. 

^T^o\] -g-^^ ^T^fll- ^^^>ji:£ ^#^>^1 ^^^^ ^ 

aijz, ^Bfl^ 712^5} a-Av^ i^i^v^^^ ^^^n ^ siji, m -g-^ 

# ^ ^ Si-^-JB.^, ^^^1^ ^^ol 

:£ 2 
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^^^l{Flat Plate Heat Transferring Apparatus} 

^ ^^^l^Hofl ^^s]^ 1^^^ ^ "U^s] ym^tl- o^l^l^l-^ 

^oiD^, ^#^>^ "^^^ ^Mltl ^ ^^^^ olsflA]?!^ 

^ol:^^, ^ "U^^ aH-i*]- ^l^fl^ A>%^^1^> *]-^s]o| efl^E]o} 

^]\o]o]s} ji]]^ tiloio^ofl ^^fl^i-^ ofli^j-o] 
^-^^ ojiTij-oi 05^^ :£'^1?> :£i3oli^. 
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<12> S. ^Tlfl^ 71 ^ -§-^# -i-^> ^T^fl^ ^€ oil AH ^# 

<13> i^H^ ^^E-iM- PDA^ ^^\^^]^ JL^^S} 7]^°] ^^^^ 37] 

^>o11 i^^> ^^71- ^o]-^ o^^^ ^yl^^ #7mjZ Si^ ^^^loll^. ololl 

<14> ^1-^1^ l^S^o] oll^^ 7flol:il- ^^^^ 



^ ^^^^ ^^>^M1 ^1^. ^^l^S ^is]-^ ^^fl^ ^# «o>#*>^^H i^^l 

«J-#^tJl Ol^l ^^1- ^^^> -JjollAH -^^ISlTll sjut. 

<16> (10)71- ^^(20)14 elH^3(30) ^I-Ojoll ^^1^ 

<17> #^*>i3, ^1^^1(10)^ i^«-(40)ofl ^T]fl7> #^Hlol 

S#^ol ^S}- Ti1l7l-l^## ^sfl ^^^^^l(wick structure) (60)7]- ^ =1 

<18> A>7l ^^(20)011^1 ^^(20)2f ^^l-Ji S;!^ ^1-^1(10) 

^^^^fl(60)^ ^^^1^. ^S-i^a 1^(20)°] ^ ^^^^ ^^^^^1(60)C 

^>«J-5.^ a-^>^ ^, *1H^3(30) ^ *>«ol- ^-^^^ ^^^^^1(60) C^nfl -§-^-^'^ 71 

^^ow s]t}\ Tz\A] 7isi-^^ m^^\n ^^(2o)°i ^^n^ 7]s}&^ 
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<19> A>7l CIO) °1 ^0l7l ^5flX-1^ tf^ Al^> ^ ^> 

-g-^sl i^T]fl7l- ^1-^?]- ^^C20) -^^41- ^ Si^ a-ji5lc>| 

<2o> a^itii #5fl^ (10)011 oioiAi^ ^T]fl7i- 71 5]- ^ 

Si^ a^^ol (20) ^1H^3(30)5} i3*> ?11ol^(50)°l a^^olliJ} 

^*>^7l Ttfl^ofl, ^T]ll°l 7lsl- -g-^# ^ ai^^ ^ioll *>^17> Jltq-. 

<2i> ^sfl^l ^1-^1(10)011 oiolA-1, -§-^=1 ^^11^ ol :i (50) °1 

^i^oll ^Wl^ ^^^^^1 (60) °1 ^^ofl ^T-^^lHlol S^ll^^oll o^^ll ^^Tifl 7lSl-^^ 
^, -i-^^ ^^fl7> ^ Si^ -^^^ ?11 01 :i (50) HI o>^ 

<22> OHI icl-el-, ofl^:]] o.^^ jg.^^ o.^ ^Bflol -^^Tlel^ #71-^^1- 7l ^ 

^fl^ -n-^TlSl^l ^Bfloll Ti:^>D^ , 3 ^IZf -§-^S} i^Dflol ^l^>ol 7lsl-Sl ^Uflol 

^]^^^^ €^ 1^-1 ^^1 ^1^. o]s} y^o] -§-^ ^T]ll°l si^H^ 7lsl- 

^T]llol a-AV A>oHl ^ Al7l-^l-7> ^^11*>T3 ^ l^F^ AlTV ^SJ-Al^ ^ Si^ 

^nWs] ^^o] ^>oi-^i7il 51 jz. oHi Tci-si- ^1--^!^ ^-1^1- 
=1^ ^^il7l- 1^1-^5 ^>i:+. 

<23> M-Oph ^>^1(10)^ 1^^^ ^^^^ ^1-^1-^ ^>^oll olo^n^ 

^, 7l7ll^ #^oll ^o>^> ^T^O] all^. ^^^H ^>^1(10)^ ^11^ 

^ii^ ^^^loii 7i7ii^ #^oi 7Hii;^ii3 no]:^{50)7\ ^ZL^^^ ^"^7} 
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<24> ICl-StAH , 5ll^^>7l ^^l-O^ 

^tflS]-^>7l ^^>o^ -i-^ ^DflSl -^^71S^# 
^>^Al7lJl, oflAV i^T]fl^ ^T3fl^ ^^loll -^^>^>0^ 

^1-^1^ 31^^ -^^1^1-13^^^ ^^^1^ ^J-:^!- ^l^^l^ ^ 

^^1^1 ^il^^l-^ ^1^ ^^Hol^H^l- ^^1- 7>^1^ ^1^ ^11 01 

^ S^^^>^ , ^1-^1 ^1^ ^flolcH^ ^olfH ^^o] 0.2mm o]^ o.4mm 

ol^>olji, T]11^^^ 10 ojAV 20 ol^l-oi o^^ ^>u^ 
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<27> Ul-^^^Ml, >y-7l Dll^ £llola|^ S^^l^^oll 3]t]\ ^ «J-%T=-5.^ 

^ ^^o] %>^># ^efl ^fl^^ ^o] yl-^^^>u+. 

<28> >y-7l Till^ ^^llolol ^7] Ti\]^ ^]]o]o]^ Mo]o\] -ji 

<30> T:flo>^^^, ^7] ^^^^^1^ ^7] Till^ Sllolc>|:iut >a-T:fl^^^ ^]^&7\ 

^o]o] ^^o] v]]^ ^]]o]o]^ tfl^^ll p\^-^\TZ\. o]^^^ ^ -A>7l ^ 

^ Bll^ tflolcH^ ^^ol 0.03mm ol -A> o.l3mm ol^l-o] xill^ ^olo^^ ^^^T^M-. t}11 

^^71- 80 ol-A> 400ol^>ol -i^El Dll^oli^. 
<3i> A>7i 71 ^^il# ^^*l-7l ^ ^T^ofl nq-^ ^1- 

^>7l ^# ^J-#^>^^H -i-^Sl^ ^^M7\ ^-§-=1 ?11ol:±:: 

^ ^^^1 ?11ol^ i^^oll ^^ISlD^, v]]^ vi\]^ ^11010^71- ^tfl 

^ H}^ ^^1- ^1-^1^ ^1^ ^]]0]0] StJ-^l-^ ^# ^^-^^ t>l^. 



<32> A>7l i]]0]0]S} 4>7l no]o]^ ^# 

<33> A>7l Dll^ ^llOlOl ^^l-^^l ^ ^1^, ^l^U ^1^ 

<34> 4>7l tllolol ^ta^-^^l ^]^, fll 

^ ^^Hol^l, ^1^ ^^Hol^l, ^1^ s^flolfH ^ ^1^ s^flolfH ^#=1 

<35> A>7l nll^ Sllojol ^ TZ}^ o^l^. ^1-13 ^H, 2^ 

<36> ^>7l nll^ Sllolol ^ta^-^^l o^l^, ^>^^ , 2# 

<37> A>7i ^ ^"S^ :^ ^^^1 ^^"^ 

^^^1^, Al-Ojoll ^^1S]D^. ^>7l ^^Oll^^ ^i^V^|-j7 
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. ol-^ll^, oT-n^qo]-, CFCT^l ^Tifl, HCFCT^l ^Tifl, HFC711 ^T]fl oj^o^ ^tJ-^^fl^ 

<40> Oj^l- :£T^# ^ y>^^?]- ^>^^1^1 ^^ti\7]^ ^ 

r}. o]o\] ov^-l, ^ ^^i^o^ofl -g-o^uh t+ol^ s.^>^ol^i^ 

^ ^*fl -g-o^oi 7fl^# ^^^Ml ^ Sii^^ ^^oii olzV^^ 

^ ^^9] 7]^^ A^^] ^l^n^ 711 1^^^ ofl^slojoliT^V 

^ ^^l^^oll 71^11^ ^T^o\] ^A]^ ^>^^ ^ i^VTg^ 7\^ yl-^^?> ^ ^ 

oil oil Tc-olJl ^ ^^-Sl 7l#^ A>^1"# tll^^l-^ oj-M^^. ^ # 

^-^l^oll oiol^-l ol## i:11^1im ^ Si^ i^°J=?> ^^^2} i^^oll^ol 01^ - 01 0.0. 
ol 5ll^>ol ol: *>i::l^ . 
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<4l> ^^S] ^^H^Alo^lofl (100)^ ^2o\] U>Yf ^Vo] , 

^^(llO)Bl- ^^o^#^(120) Al-ojofl ^^jS]^ ^lol:i(130), ^ 

01^(130) vfl^ofl ^>oisl ut^o^ T]fl4H tflojol^ no]o] ^^7^]] 

(140)# a?]-*]-!^. ?flol:i(130) Lfl^ofl^ (llO)^^^El ^^3^ ^# 

5^^>o^ 7lS^^>JZ (120)011 ^# «J-#^>tJl -i-^^^ ^afl^> ^^^1^. 

<42> A>7i uii^ SllolcH (140)^ Till^ £llolcH (140a) . i^ll^ ^11 o] t>l 

(140b) ^ ^llojol (I40a)l- i?]-t>i:+. ^>7l m]^ ill o] c>| ^ (140a , 

140b)^ TJ1141 iflolol (140b)il- ^^^l-i^^H i^%1=f>i^. 

<43> >y-7l T1114H £llolo| (140a)^ Till^ t1lolo| (140b)^ :£3o11 :£Alsl Ul-if 

^ol ^o]o] (160a) S}o]o] (160b) 7l- ^^\^ M^^^^ 

^ ^l^o] ^ol u>^^^>ut. o]7]A]^ Sfolol (160b)^ Till^ ?^llolf>l^ ^^^1 ^ 

ol ull^l^ Till^ ^ojoll- Vfol (160a) ^ 

51-01 al (160b) 1- 7l^^^ ^^«>*>ollAH Ull^l^^ Till^ ^olf>ll- ^tput. 

<44> A>7l ml^ ^olol(160a, 160b)^ #Sll>|, -^Sl^-^ ^^l^H 

o|H *>M-^ ^fl^^ ^^o] jz\^ ^^ol ^^^} 

B.^, tllolol (140a, 140b)^ ^olo|^ ^# ^fl-§-^l-^ ^ ol ^ 

S.^^ ^T^ollxl ul-^^^l-cq-. y>^^^l-7fl, >y-7l ^Sl , ^>^nl^, :it^l?^ll 

^siH^gi f>i:!=. ^i-M- oi^^ ^^^oli^. 

<45> :£3^ ^^^\^. ^7] v]]^ ill olcH (140a. 140b) ^ ^ ^>oll ^^fl^l"^ ^ ^ 

#(a)^ ^it>^^^ ^Pl ^^>^1II} y^o] >y-7l #(a)^ ml^ ill ol 

(140a, 140b) °1 7l^^ ^^^>^tll ^-g.?! Sll-Sl-Bl tl 7> ^ut. 
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<46> [^^>>^ 1] a = (1 - Nd) /N 

<48> A>7l ^^(110)°] ^:£7> ^T]flo] 7]^ ^^^^ ^o> ^>^1 (100)7> "^^"^ 

# ^1-^1 ^-T-, fll^ Sllolol (140a, 140b)# o]^^ ^olt>|ol ^^3^ t>1 
^ jil-^>^o11^ ^^^fl^l- ^^fl?]-t+. tflolol (140b) °1 
^-T-^ ^1^ ^^1-^ ^ ^-^^> ^^fl^ ^^^^oi] o^6fl ?>^li?>, ^>7l 

^^flolol (140a) ^ ^^1-^ ^ ^^^> ^^fl^ ^^^o]] S]t}\ ^fl^-l^tq-. 

<49> A>7l (100)^ ^^(110)^ ^^M^ ^^^^ 

^^(iio)^^^ti ^«o^#^ (120)^^ n^A^T^. ^nms.^, 

^7] ^^(110)011^1 SL!^?> ^1^ tllolcH (I40a)o11 ^1^^^]^^^, ^ 

^ Till^ iflolol (140a) oll^l^ ^dHoI 7]^7\ ^^^^ . Tifl^l tfl o] (140b) 

oWM^ ^nfl^ -n-^^Sl7l^ ^1-^1 n]-, ZL «o^^ Till^ til ojol (140a) oil 

^^fl^ 7l5l- oj^Tfl ^^ifl^ ol^^l-^ ^ill^^H ^1lolt>l 

(140b)# #^l-o^ Al-Hj-o^^ a-AVH]!!^, Tllol^ (130) 01-^ ^T3fl^ 

715} ^:£:s.t:+ 7]-^ ^^^^^^ ^^^#^(120)°^ ^ ^l-^o^ 

ofl ^1^ ^flojol (140a) oil A] -§-^^1^. 

<50> ^nfl^ 7l5l- ^ -g-^ 2]-^ol Hf^ollx^. ^nfl^ ^^(llO)^^^El ^ 

# fflfl3^>o> ^«J"#^(120)^ ^^^>7ll ^1^. ^«J"#^(120)^ ^(150)011 

^5fl ^j-^^itfl^ ^-^^ ojoii ici-si- ^^(110)°] ^:£7> ^ 
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^€(110)°^ ^^s} (120) ^^^Ml ^ ^^1-^1 ^1^^ 

<51> A>7l ^>^1 (100) Vi\o\]A^ 7]^ m -i-^ol -n-^^S]!^, ^7] v]] 

^ ^]\o]o] ^*>^^i(i4o) Lfloii^ Tiji^ ^m^i^ ^l^^^l- ^^^1^. f^^l^H. ^1^ 

oflul^l^ ull^ SllolcH (140a. 140b) ^ Sl^^ ""^^ ^^1]^ ^^t>T^ . ^. 

^T]flo] 7ls^7l- -^1^1^^ ^l^ollA]^ ^^^o] <^t>IM-7l ^ (^^-^^^):S.t+ Tlji^ o\]l^7] 

y\ #7mji, ^T]flo^ -i-^o] ^i:goflA^^ <i^^oi ^c>|ui-7i ^ (^^-y-tiDitq- 
T^ji^ oiiui^l7> ^>:it]-i^. ZL^A, ^y] tllolol ^^n]{lAO) ^1 

^^7]JL ^T]fl7l- -i-^^ ^l^ollA]^ ^^-^^ ^^fll- yfl#^l-&^^ ^371711 
^, ^1^ ^Ijojol ^t,^^^l(140) i^ollA]^ -i-^ ^T3fl^ -n-^ol ^^^5t>l=+. ^^^^ 

^. -g-^ ^T^fl^ -n-^^ (120)011^^ tllolcH (140) °] ^i^^ 

l^Al ^i^W-ollAl (110) ^t>IM^^l ^tq-. 

<53> A>7l ^^^i" ^>^1 (lOO)ollvH , ^>7l T]fl41 ^^flojol (lOOb)^ ^^?]- W]-^ 

^>ol 71S1-S1 ^Dfl^l ^^^1^^^. ^1-7] tllojol 

(140b) oil ^ :£4o11 Ul-Sf ^Vo] ^>Jj iSfojol (160a)il- ^-J:! i2fol o| (160b) 7> ^>^> 

^ ia-^>S]T3AH ^571^ n7] ^^^°\ ^^>ol ^^fl^Ml ^^i^il ol ^^>ol ^^1^1- ^^>^ 
^ 3X^ ^^1^^> -^^(170)^ 7]^n7\] ^Ut. 
<54> A>7l #7] a-A> (170) ^ ^1^1-^^^ T3^(A)^ ^1-71 ^^^2^ ^>ol 711-L>^1^. 
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<55> 

A = (a + d)d - 

i^nM 2] 

<56> A>7l ^*l-^2# ^^^}^, #^1^^> -^^(170)°] ^^-^ ^14H^(N)7l- 

^ojo^Sl (d)ol ^^1-*>1^. 

<57> A>7i uil^ ^llol^H (140b) °] ^;^H1^ ol^^l-^ ^-^^^ # 4^11^ 

#^1 ^^>-n-^ (170) 71- ^^fl^>:E.^, 7i>y- ^T]fl°i s-A]-^ m]^ ^^1-^ (:£3°i 'o' 

^>^)# 7]$^^ A>«J-^^ ol^tH^l^ (:£3^ %>^) . 

<58> S. ^T^O]] V[\^ ^^-7-1 (100)71- ^^il ^>^^ Ttfl >y-7l 

^floloj (140b) oil ^ ^50]] ^X\% B\S\ y^o] ^7ia-A} -^^(170)°^ *ll7l S.°^ #^11^1 
oflA> ^TiWo\] <yiT3l-(i80) ol ^>gSl7ll ^ut. >y-7l «fli3>(i80)-^ :£6oll ^A]^ 

y^o] -^^ vi\]^ 5}ol ol (160b) ^ ^^1- ^1^ S-^oll ^^SlD^, Ul-^ gofl oi^^]-- ^ 
^> ^1^<^1 ^Jl^^^ 05^^1^(190 %>^) . 

<59> «J1°>(180)°1 TJ1141 ^Lflolol (I40b)^ 511-StnlEl ^ ml^ ^^1-^ #(N) 

nil 41 ^olojo^ ^^(d)# ^^*M1 ^flfH^l-T^ 71-^^1- Ji, S-^fl^^oll 2]^^ 
uflol -^^^71^ ^>-8-# ^>i^. ic}S^-X-l ^7] ml^^l til olol (140b) oil ^-1^ ^ 

^ #^1 -^^(i7o)# -i-nii 7i>y- ^ufloi a->y-ol -^i^>si7i:£ ^>^1^>. 

'?fl^> (180)011 ol:7l5l^ S-^fl^^oll o^sll ""^^ ^^W^ -n-^ol -^^^^71;^ ^Vr^- . 

o] nfl -^i^vsl^ o.:^ mi^ Ellolo^ (140a) oljA^ -^i^>Sl^ J.^^ ^] ^ 

<60> A>7l oil Dl-^ (180)^ :£5o11 ^X\^ B\S} ^ol TJ1141 ^.llolol (140b) uflollAl ^ 

1^ o\i:\^ ^A>w.Y^ ^^1-u.oii ^^11^1-^ mi^ ^]\o](>\ (140a) oil ^^11 '^^l^>5Jl-:£ 
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o| (140b) if nll^ S^llolol (140a)>L>o11 ^]^^ ol^fH^i^. 

7] ^> ^1(100)°] Ti\\^ tllojol (140b)ofl ^^fl*>^ 

T3>5Z} Tfll^H til ojol (140a) oil ^^fl^l-^ oflmo^ A>-^ o!^^ ^11olf>1 ^ 

<ei> ^^el-^^o], ^7] Tjfl^ tflolol (I40a)^ ^ ^€(110)^ ^ ^ 

o](>\ (140) °1 ^> v]]^ til ojol (140a) ^ '^-A-y- ^ufl^ ^^ol 

^1 ^^ o] ^t>1 ^1 13 , ^] 41 ill ol (140a) Ao] oil yfl ^1 ^ -y ^ Till ^ z]] o] o] 

(140b) 71- -i-^ ^nfl^ ^^-^^oll cfl^V 71-il ^*S*>o1o>i?]- ol&l?]- ^iifl 

S] ol:§-^ tllolol (140a) ^ ^ iWo]o] (140b) ^^fl^}^ 

'3fl^>(180)^ "^^{^5°] 200 %>^) oil ^crfl 7l-^5ll ^c^-. >y-7l ^-A (180) °1 

<62> ^>ol , -^:7i Tiii^ til olol (140b) ^ #7l^^> (170)1- 

1111^ SlloM (140a) oil 7lSl-^ ^^W^l ^€ (110) ^^^> 

^1 ^ ^)\^~ 7i^# ^*3*>^ ^^Hi, ^^*i-^ 1111^ ^iioit>i 

(140a) ^ -§-^=1 ^I3ll7> ^¥*M1 ^ ^^11^ -^^oll i:fl^> 7}^^ 

oHl Tci-el- ^^^1 (100) °1 ^^olUH ^^(110) e^^^ 

-i-^ ^iifl^ ^^01 ^#^M1 ol-ol-^o^^^ ^>^1(100)^ S^ol ^i^Sl-^ 

41-16 



1^. , Sllolc>| (140b) ^ ?11ol^(130)# ^l^l^l-^ "^^^ ^ 

m^s.^^ ^1-^1 (100)°^ ^o^:£# ^^i n^^] ^>^i(ioo) 

<e3> A>71 Sllojo^ (140b) oil AH ^ 7]^ ^T]fl^ ^^>3Zf oflAV i^Tjflo^ o.:^ol ^ 

Xjoll ^C>|q-0]: ^\^^, ^1^^^ ^1^ ^Olol^ ^^^>^1 ^^^1-^ ^O] 

-^^>c^-. o] ufl. -^^ Till^ til ojcH (140b) ^ 1311^ ^l-olojo^ ^^o] 

oi-^ ^o\7]7\] ^7]^^ -^^(170)°] ^^o] #c>i#t>i 7i>y- ^T]fl°i ;^i%> 

<64> oj&l*]- ^>o>^>o^ . ^7] vt]]^ £flolo| (140b)^>H ASTM A>o^ E-ll-95# 

^-T-. ^1^^^ 10 ojAV 20 ol^>olJi, Tjfl^ i2folo|S] 
0.2mm ol-A> o.4 mm oj^l-oi ^^.e] ^1^1- ^^^1"^ ^ «1-^^^>1=+. 2-1 1> 
^1^1- ^^^>^. ^1^ tflolol (l40b)o1lAl 7l>y- ^T]fl^ n^^^ 

<65> ^>7l ^^(110)°] ^^^oll oi^ tflojol (140a)^ 

(100) °1 ^^oIl^H '^Ji^^ ^ufl^ ^lS]-^> -^^^S]Ji, ^^J#^(120)°] ^^^oll oi^ 

Tifl^H tflojol (i40a)o1lAH^ 7l>y- ^Bflo^ -g-^o] -^i^>s1t:+. o] e,^ ^Zf^oflxH, 
^n^^ ^^'n^^S.^ o\7]^^ S.M]^^oW °\tW ^^^^^^ (120) °1 ^> 

^oWA\ ^^(110)^ ''-^^l- ^^fl^ ^l^^y ^^o] ^S-^Ml ol^f>1^o> *>i^. 

<66> o]^ ^efl. Till^ til ojol (140a) ^ ^o]o] ^^\^o\]^ 3.^^]^^^ 

<5ilDi-(180)ol ^Afl^>i3^H:£ ^^1-^ ^ ^^>^ '^-^^^oll o^5fl ^fl^-]^l^ 
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^o] y>^^^l-i:+. o]^ ml^ sllojol (140a) °1 Dll^^Yf S}o]o] ^^^>7ll 

<67> >y-7l Bll^H S^lloloi Cl40a)^>| ASTM A]- of E-ll-95# n^H^ 

A>-g-^> ^ T]il^>^7l- 80 ojAV 400 oj^l-oljz T]fl4H ifojolo] ^ ^ o] 0.03mm o] a> 
0.13mm oj^l-ol ^^^1"^ ^ ol ^l"^^ ^>1^ . 

<68> -y-^fV ^ ^1^^^ ;^ill^^lo^lollAl . ^I'U ill ojoj (140a) ^ ^^^^11^ ji^fl 

7}^^\JL, ^^o\] ^«J-#-^(120) ^>-^o11 oi^ xill^ til ojol (140a) ^ ^J^^l" 

o] ^-T- 5 ^ :£ eoliAiYf ^>oi mi^ silojol (i40b)ofl^-l ofl^ 

^^>o^ ^il^>sl ^ol^M", #S]T>|, ^S]^, ^S]7K :it|lol£ll^ ^ 

^o^sj D]^ ^il 6,056,044:5: oil ^flxjsj D>ol 3.^7] ^ (mi cromachining) ofl ^ 

5fl ^il^>^ Sii^. 

<69> i^>^o11xH, Till^ Sllojol ^tJ-^fl (140)7> -^U^^ ?11 01^(130)^ ^ 1^-^ 

7} ^^^^ ^>Eflofl 01 ^ ^fl^^ C110)^^^E1 ^# 3-^*1- JZ l^A] 

^^J#^(i2o)ofl ^# «j-#*>7i -g-oi^>:£^ ^^^^o] -^^^> m^^, 

tJ-^ojl^. ^^1 ^lol:i (130)7> 13 oil lO/M ufli] 

^ .2.^01 ^^ysicH 01^ ^efl^ii!-^^ ol^cH^ ^^o] 01^ 

41-18 



(130) °1 o]-^ S^^l^^oll ^^W^ -TT^o] ^^^o] ^^(110) e^d"-^ 

^T]fl m=nn ol^ol^l^l 5]J1, ololl (100) 

^ ^^o] t>| #7i-^Mi sic^. ^loi:i(i3o)^ ^1^1^ 

^<^^ ^1"?}^^ ^ a -^^1^1- O.Olmm ol-A> 3 omm oj^j-ol ^ o] U]-^^ ^>ct . 

<71> :£7^ ^ ^^-2] >ll 2^ A] o^l oil icl-^ ^^]^ :£Al?>l^. ^ ^ 

<^ L+Dl^l ^^^^^ ^<^^>i^. 

<72> ;£7^ ^i-^^l-T^ . ^ Ail2^Aloiloil nq-^ ^^^i" ^^-^1(100')^, i^^i- 

o>7>D^ ^^=1 tllojol (140a) if Till^ S^Hojoj (140b)7> Tifl^ S^fl o] o| ^ 

(140) # . 71 , ^7] ^1 ^ ^11 ol o] (140a) >g ^ nil i]]o]o] 

(140b) ^ Ail 1^ A] oil ^ ^^^l-^i «J-%1^^1A1 ^t>l^. 

<73> -y-7iii- mi^ iiloioi ^^>^ii (140) °i :£2oii :£ai^ ^>^1 

(100) it} A>T:fl^ o^^ -?-^*> i^>^>i^. ole,i^> -?-^*> 

^1^ til olol (140a) oil ^-1 ^^^11^ ^Al -n-^^Al 

?] :^ oi^^l-^ T1114H tllolol (I40b)# -i-^> ^Al cti^>^ol ^3^11 #^1^ 

^^tl- ^^># -^^1-^>JZ, T1114H tlloloi (140b) 7> #7] a- A} 71^^ §^ 

^^Sl oflAV i^^floi o.:^ofl tfl*} 7>^ 7l^# ^AHl ^^J*]-^^^, ^TiflSl ^ 

^ A17> l^^^iq- ^^(110) ^^^^^ 1^^^ A17>^ ^^Bll -^^^ ^7l-# ^1-^^ 

71 Ttfl^oll 7>%-eM. 
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^ l^fl #^^1^!- S^^i^. ^^R} ^1^ ^llojo^ (140a) ^ 37fl # oj^Vo^^ 

^^^^ ^-T-, ^^fl^l- tllojol (140a) °] ^# Lflofl i^5lc>| ofl 

^> ^T]flol ^J-5fl^> ^^7} Sil^. nq-Sl-AH Till^ ^]]o]o] (140a) ^ 27fl ^ o] 

<75> A>7l ^^1^ ^>^1(100')^ ^^^]M. ^^(110)011^1 i^^^JS]^ 

*y^?> ^1^ Sllolc>| (140a) ^T^H o>MSl-, ol^^l-;^! ml^ ill o] c>| (I40a) 

^^^^^ ^111^ illoltH (140a) oil A] ^ ^nfl^ ^lSl-7> ^Xl J^^^ 

SL^ o]o\] A]y}^ ^^o] %>^>sln^-. i^uflo^ 

>l Dll^ S^flolo] (140b) oil X-l:£ -n-^^Sl^l^?}, ZL °o^^ ^1^ £llolo| (140a)oflxH 

<76> 7]^^ ^afl^ ^1^ ill ojol (140a) Oil ol^*> ol f>| 

(140b)l- #^l-o^ Al-Hj-o^^ S>A>^D^^ A>7l sl-^ 7llol^(130)^ o}^ ^ ^^fl^ 

^1-^ 'S^. ^^^^^^ (i2o)-ei ^ ei-«o^ 

-g-^^tq-. ^e^Jl -g-^^ ^T^fl^ <i«J-#^(120)# #^l-o^ 
<77> -g-^^ ^ufl^ ^141 ^^flojol ^t]-^11(400) Lfloll opisl^ S-^ll^^ofl ^crfl 5g^^ 

SL^^ ^€(110) ol n, -g-^ ^ufl^ -n-^-^ ^1^ 

(140a) >g ^ nil £11 o] o| (140b) °1 ^j-^fl ^ Lfl A-^ ^ o| u)-^] , ^ 
^# ol^^ ^1^ ellolol (140a) Dll^ ellojol (140b) Aj-oloflA^ 

rq-^ ^# ol^^ iill^ £llolf>l^>^ ^^fl -^^^ ^1^ ^11olf>1^>^ ^1^ 
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^ ^-T-^ ^^^^^ ^^*>1^. 

<78> ^ A>7i Ti^l^ til ojol (140b) ^ ^il^^^^^^ TJfl^ 

ellolaj (140a) oil 7] S]^^ ^^M^} (110) ^^^^ ^^^>^1 ^ 

^11^^ ^*3^>^ ^^1^1, ^l^^l-^ ^1^ £llolf>1 (140a) ^ 

*5*>i^. ojofl xti-s^^ ^>^l(ioo')^ ^^oli^H ^^(110) -g-^ 

^^fl^ ^^o] ol^t>l^^^^ ^>^l(ioo')°l J:#ol ^tflSl-sji^. 

<79> S. ^T^S] ^il2^Alo^loflAH , n]]^ tllojol (140a)il- ofl^ o] o| (140b) # 

ol-g-^l-c^ tllojol ^^1-^^1(140)1- ^^^1-^ ^J-^-^ :£7o11 o^l# c+oj^j.^] 

i^^A]^ ^ sii^. :£8 i^^l ^10^ u^of^v :s.oi^i^. 

<80> ^71!} ^8 Ui\7-] 10# tflyle>o^ ^^^\^. ^ o^l^ ^'l ^1^ ^]]o]o] ^^^]] 

(140)1- ^^tJ-oll Sit>1'M^ Si^ ^1^ Sllojol (I40a)l- ^g^^ ^ 

(:£8 ^>^) . oil^, 3i 3] ^>-^i- iiioioi (i40a)^ 

n ^ Sit+(:£10 #^) . o^l^, ^141 i\]o]o] (140a)l- -^5^^1-51 

3] ^^flojol (140a) ^ Sii^(:£9 #^) . 

<8i> tl-^. ^ ^^^^ Ail2^Aloll ^ 3 i^^ollollAH, i]]o]o] ^^^1-^ 

41-21 



^ ?flol^^ ^14 ^ 15011 H]-^ ^Vo] ?11ol (I30a)il- ^j-^ o] ^ 

(130b) °1 ^t]-^^ n^^%^ SJJI. :£16o11 :£Alsl yj-vf ^>ol ^\}^S] 9]]o]^ 

<83> i^^ollA^. ^]o]:^£] ^ l-fl^# ^^^^ ^1^^^?> 

TIG -g-^, ^^511- -g-:^, H^llo]:^ ^tJ-, S^-nluilol^i^ 

<84> A>7l ?1l0l^ Vt\oW ^<^^^ ^Ufl^^ ^1^^. ^1^^. oMfl^, ^^S-M 

o>, CFC711 ^T]fl, HCFC711 ^T]fl, HFC711 ^nfl o]^2] ^*>^T]fl7> ^fl-g- 7>^^l-i:q-. 



<85> oi^vofl^H ^ ^^o\] Sit>I^H, ^lloltH 

41-22 



<87> <^ 

<88> Bll^ Ellojol^^ ^>7l 3l1^ TT}^ ^fl ^ ^ ^1 ^ 

9\o\o\ yS\yg^ O.llmm ^11^1- ^^^l"^!^. ZL^ . 

Tlll^ no\o\ ^tJ-^fl 117111- ^-^^^^tq-. 

<89> <^ 1> 



1 ^|0|£; 


1 ij-oi&i ^^LmmJ 


1 Dll^^ #/inch 1 


RL°C/WJ 


1 1 


1 0.20 


1 15 1 


0.70 


1 2 


1 0.20 


1 24 1 


0.74 


1 3 


1 0.20 


1 50 1 




1 4 


1 0.35 


1 10 1 


0.67 


1 5 


1 0.35 


1 12 1 


0.63 


1 6 


1 0.35 


1 14 1 


0.61 


1 ^ 


1 0.35 


1 16 1 


0.65 


1 8 


1 0.35 


1 18 1 


0.67 


1 9 


1 0.35 


1 30 1 


CO 


1 10 


1 0.48 


1 10 1 


0.78 


1 11 


1 0.71 




CXD 


ol o1 7H . 









^>Ji. igi?!- (DENKA)Al-7l- ^H^tl oj-^^^l ^1 ^ ^ ^:^(^^^^^ HARDLOC^] ) 

7\ 0.2mniOl A>-g-^l-^JZ, ^]o]^^°] 7>^ ^ ^fl^^ SOmrn ^ 

70mm ^ ^1-^1^. 

A>-g-*l-o1 Tllol-i 1.0 xlO-'^torr V\A ^^fl?] 

0.23cc# #^^1-JZ 3]^^^^ ^-g- n^^m ^S.^^, %r ll7flol ^^^1 
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<93> ZVZl-o^ ^^1^ ^>^11- 7^]^^ U}^, Z> ^>^lo11 i:fl^> 

<94> u]7^ ^ ^1-^1^ ^^-^^1 ^ ^11 ^^^1- SOmmO] ^^1" 

^7fl ^^1^1-^1:+. ^el^eio] ^^3^1^ ^^1^1- ^^^^l-o^ 

^ Si:^^ ^>St^. '^^]^ ^l-^^^l^ ^^1^ ^ 

<95> Ol&]^> ^Ufl^ ^H?>Ol *>^J1, 

m ^1]^ 371^ ^>^1°1 
<9e> ^^ll^o] ^^ollA], ?>HS^^1^ ^Itil- #^>o^ # 90W^ ^^^>S^i^. 3 

5] cq-#. S!]7]2] 22-00]]^ ^"^^^^ Si^^^m ^^^>^T^. t+w. 

^ ^^o] 0.35nimOlJi T3ll^^7l- 14^ Ttfl ^^i%>ol y}^ ^S^l^. ^ol^l^ ^ ^ o] 
0.35nim ^ Tffl , Ti11^^7> 14^1^ :±:-^\>\lS[ ^7\^o\] ^^"l^^o] ^:?}^\^r\ _ 

<98> S}o]o] ^^o] 0.35nim^ Ttfl . T3ll^^7l- 14 :iT^ ^V^^]-^ :g °- 7]t\n^S.^ # 

71-^^°] 13^^ #7>t>l=+. ^^til. ^>^?> ^1^ £llolcH°l 1^3:13 

o\] ^-^s]^ ^7] S-°J=^ oflT^Vo] ^1-;^1^>^ 13 ^ol #7mo^ #71-^^°! 1^ 

^ #7>^ «>t3, ^]^^ ^5fl Bll^ Sllolo^ofl S]^ ^^^^ol 
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ol^-^tl, i]]o]o]S] ^fl^o] ^~o\] 

Dl^tq-^ ^# ^ oiT^. n^e^^-] ^ ^ofl^ ^141 

<99> ^-sy 9\o]o] ^^o] 0.35nim ^ nfl , ti11-H^7> 14 J^r^- ^7>^> ^ ^^i^^ol €^ 

<ioo> , S}o]o] ^^o] o.2nim o] ji ti11^^71- 50^ nfl^ ^Sl^i^o] ^1^^ 

^^«-^>^l°l ^^^^^ ^^>5l^l -g-^Sl^l ^^>^7l Ttfl^oll^. 

<ioi> #^>o^ ^ ^iioif>ii- ^^^1-^ ^ojo^^ ^^ 

ifojo^o] ^^o] 0.2mm o] a> 0.4mm ol^>olj7 ti11^^7> 10 o] -A> 20 oj^l-oli^, ^ 

^^A^^n^M -^af> ^^flm ^ 31^^ ^# ^'y^^^i^. 

<io2> ^ ^ A]1^M<^]^ n]2^M<A]o\] nq-^ 

^1-^1^ tflyitJ^^-^^ . uil^ n^^]^ ^tJ-^fl ^^oil ^1-^1^ 

<103> <^ ^2> 

<io4> #^oi^ ^ ^^"^ ^^^1^ s^l- ^^ol-:i7i ^^>o^ 7]-^, 

^fl^ ^ ^ol7> ^>^> 150mm, 50mm ^ 2.25mm7> ^^^^1 (^1 ^#1 
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^ ^tai-*}^^ ZL ^fl^-^ 0.1mm°^ A>-g-^>^iz} . 

<105> A>7l ?1l0l^ l^^Oll ^^>^ Tlll^ '^]]0]0] ^^^^ ^T--^^Ol g9%OlA> 

Ol-i-^l-o^ :£7o11 Hi- 5} ^Vo] ^^^j-^C^. ^ ^ Till ^ 

olol^^, ^fl^^ ^Sjolji, ^olc>| 0.35nim, ^11 o] c>| ^^1^ 0.74mni, ^ Till 

140] ^3.^ M^^S^^. ^^IJI no]o]^^_ ^11^^ 

olJZ, S}o]o] 0.11mm, ^.fl o] c>| ^7^]^ 0.24mm, ^ ^11^^^ 100°] ^1 

<106> S. oil AH Al-g-^ ^#1# ^il^^>7l ^sfl ?Wo]:^S} ^]o]^ X[ 

hardloco])# A>-g-^>o^ ^T]fl ^^^jz ^-g-^>Si^. 

^ ?11ol^ i^-^l- 1.0 XlO-^torr 7?\7] ^AS^^ ^ufl^y #^^1- 3.91ccl- #^e> 

<io8> tl-^ s^S} y^o] Ail^>=l ^1--^!^ yljil^Pl ^^>o1 

^il^>^>^ct. >y-7l ^fl#2^ ^*fl A>-g-si Tiil^ ^]]o]o]9\ ^y] Tjfl^ 

^flolol^ Afl^io^ ^il^l- Al-g-^ ^iq- s-^^I-t:^. ^^#2^ -L ^n^} 1.35mmOlJ7 

. ^iJfl^ #^ ^ol 3.12ccOl ^# ^^#1^ ^^?> ^J-^^^ 
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^ ^ ^A^A 80mm ^ eimmOlJl ^ol7l- 40mmO] ^^1*>JZ Z± 

^>^> 31mmOl ^^l-^l"^!^. ^^tl" ^^1 ^ ^^t> ^ 

^ 69°coisi^Ti^ , ^^#1^ ^-T- ss-c^ q-El-^uq-. oj^^-ti, 

^^01 ^# ^ 3).^. 

<111> -y-7lil- ^>-^ ^ ^^^^ ^il2^Xlollo11 TC}^ Sf^ 

m #^>^ -i-^^ ^Ji^^ ^^fl^ ^#t> ^^i^oi ^^o] 
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<114> ^^2] ^^o]] ^B."^, ^]]o](>\ ^m^] U\o\]M ^T]fl°l 7]^S} a-A} 

7]S} ^ -§-^# ^ ^ ^S.B.B, "^^"^ ^^]^ 
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[^^%^ 1] 

Ti}^ ^1-^1^ ^1^ ^^flolcH a^J-^l-JZ, 

^^^1 ^1^ ^^ll^l^^ Till^^X], Vfojol ^^o] 0.20mm o] a> 0.40mm 

ol^>olJi, v\]^^7\ 10 ojAV 20 oj^l-oi s-^o^^ ^]-^ . 

2] 

^7] mi^ £iloio^# Mo]ow ^:iL ^7] mi^ ^ilojo^^} tfl^^^}!^^^ ^ 

^ ^ ^ ^^^1 . 

3] 

nIl-M sllojo^^ ^^o] 0.03mm o] a> 0.13mm ol^>oi 9}o]o\^ ^ 

^S]>|M-. T]11^^7l- 80 ojAV 400 ol^>oi T}11^oi o^^ ^j-^ ^ 
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4] 

^7] Till^ £llolf>l^ ^fl^^ ol^o^^ ^^^^ 

5] 

^1-^1^ '^^]o]o] :^^v^^l:5 a?]-^l-JZ, 

S^lloloi^, ^ol^l ^^o] 0.20mm o] A> 0.40mm oj^j-olji ti114^^ 
7} 10 ol>y- 20 oj^l-ol :±:3^ Bll-HolJZ, ^^)\7\ S-^fl^^oll ^ ^fl 

# ^^^^ ^^^1. 
6] 

^ #^ ^^1- 7\7] ^ nil ^ oi ^ ; # si]-^> JZ . 
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^^^."^ ^^]^ ^^ol 0.20mm o] a> o.40mm 

ol*>olJl, v\]M^7\ 10 ojAV 20 ol^l-ol ^^^^ . 

[^^%^ 7] 

ml^ Sllolol# ^>olo11 ^ji A>7i ^^^^fl^ tfl^l^^^TS^H 

[^^%^ 8] 
10] 

tiiojoi^ ^fl^^ oi^o^^ ^# -^^^^ 
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[^^%> 11] 

^ ^^1- ^>^1 ^ Till ^ ^11 ol t>l ^ tJ-^fl ; # it]-^> Ji , 

^111^ S^llolol^, S}o]o] ^^o] 0.20mm o] A> o.40mm oj^j-olji ^]^^ 
7\ 10 ol>y- 20 oj^l-ol oH^Holji, ^J^^ "^"0^7} ^ nfl 

[^^%> 12] 

^^1- ^1-^1^ n^]^ "^^n-m ^^^\^ ^# ^^-^^ ^> 

^ ^ ^ ^ ^1-^1 . 

[^^%> 13] 

^ill2%>ofl 3Xo\^, 
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i]]o]o]^ ^^o] 0.2 ol>y- 0.4mm o]^\o] ^j^^ ^ojol^ ^^S] 
Ji TJll^-^-7l- 10 ojAV 20 ol^>oi ^^el Dll^oi -^^^^ 
^J^l - 

[^^%> 14] 

;^1li2%>oii oiol^-l, 

A>7] Ti^]^ S^Hojo]^ ^^o] 0.03 ojAV 0.13mm ol^j-o] tj^^ ij-ojol^ 

5]7lM-, T]fl^^7l- 80 ojAV 400 oj^l-ol ^^el T]fl4^ol ^^^^ ^1-^ ^1-^ 

[^^%> 15] 

^7] tiloio]^ ^>7i T]fl4H ^^flojoi^ jatfl^ ^# 

[^^^^ 16] 

^1ll2%>ofl ^o]A^, 

T]fl4H ^^flojol ^tv^^l^l ^^^oflAH A>y^ 7>T3^H, 

17] 

^ill2%>ofl oio^AH, 
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mi^ i]]o]o] ^>-^oil^H 



[^^%> 18] 

^>7i T]fl4H no]o] ^^n]^ ^^-^oflAH ^>:^^ n^M, 

[^^%^ 19] 

^ill2%>oll oio^AH, 

^>7l n^\o\ ^n-^ 7}"^^. 
20] 

^1li2%>ofl 3Xo\M, 



>y-7l tlloloi^ 



— I o o "n ^ TT o o 
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[^^%> 21] 
[^^%> 22] 

^y] ^5fl^u!^°l si^ ^ol ^y] ^lol^^ 13 # ^^^>^ ^# 

^^^1. 

23] 

-^^ Till^ i]]o]o] ^ A>7l illolol^ #SlDl, S 

^1 - 

24] 

i^^l ^il23%> ^ f>l:b. t> SJfH^H, 
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[^^%> 25] 

^^^^ ^1-^ ^^^1. 
[^^%> 26] 

^ill^l- i^-^l ^il23%> ^ o|H SJol^H. 

[^^%> 27] 

^^^1 ^^fl^ ^. oMfl^. ^^S-MoK CFCTll ^nfl. HCFCTll ^nfl. 

[^^%> 28] 
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[^^%> 29] 
[^^%^ 30] 

^7] ^^^^^ ^S^^, ^S^?>(Si02), :it|lolt11^, 

[^^%> 31] 

A>7l ^^^^fl ^>7l T]fl-H ^flojol^ 2^ ol-A>o^^ oj-ol^ 

^^^1. 
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9] 
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14] 



130a 
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